The periodicity of the fluctuations in the attacks of the carrot psyllid Trioza apicalis in long-term monitoring was studied by analysis of data of previous authors. The occurence of only one generation in the year shows that peaks of attack cannot arise suddenly in one year, but are prolonged over several years, as are the troughs of attack. This is the cause of the long-term fluctuation, which seems to be periodic. The statement of Ozols, that the period of the fluctuations of carrot psyllid was connected with climatic conditions via sunspot activity, was not evident statistically.
Introduction
Carrot psyllid, Trioza apicalis Förster, 1848, is a serious pest of carrots, particularly in northern Europe from where originates also most of the literature. The most extensive work on the biology of this pest in the first half of the 20th century was by Ozols (1925) in Latvia (written in Latvian) and Lundblad (1929) in Sweden (written in Swedish), with other publications from Denmark (Rostrup 1921) , Sweden (Ossianilsson 1941 (Ossianilsson , 1942 and Norway (Husas 1940) .
The dangerous attacks of this insect have also sometimes been observed in central Europe: for example, on 178 ha of carrots the yield was lowered by 2376 tonnes in 1967, mainly in southwest Czechoslovakia at 400-500 m above sea level (Láska 1974) . More recently the occurence of T. apicalis has been relatively low in our country. At Olomouc it has been absent, despite the major attacks of 1961-1967. For the second half of the 20 th century this species has been studied in Czechoslovakia. Láska (1964) found that activity of T. apicalis has systemic effect on whole plant. His second work (Láska, 1974) is the most profoundness study about T. apicalis up to now. Further following the work from Norway (Rygg 1977) , southern Germany (Krumrey & Wenland 1973) and Finland (Tiilikkala et al. 1995; Nissinen et al. 2007) .
Starting from his excellent early work (Ozols 1925 ), Ozols then accurately recorded the occurence of T. apicalis in Latvia for almost the rest of his life, culminating (Ozols 1962) in the hypothesis that long-term periodicity of the occurence of T. apicalis is caused by sunspot activity fluctuations via climatic conditions. This hypothesis has not yet been critically evaluated. A similar case is that of the geometrid moth Epirrita autumnata (Borkhausen, 1794), where the hypothesis about the influence of sunspot activity on its periodical outbreaks was critically analysed by Nilssen et al. (2007) and rejected.
Our work analyses Ozols' (1962) data together with long-term observations of the occurence of Trioza apicalis in the Czech Republic, published by Muška (2005) .
Material and methods
For his measure of sunspot activity, Ozols (1962) used the Wolf number, now superseded by Relative Sunspot Numbers (SIDC, 2007) that are often little different. For statistical testing, we used Relative Sunspot Numbers, which are apparently more accurate. The data of Ozols (1962) and Muška (2005) were used to test for a relationship with Relative Sunspot Number. Because these were not Normally distributed, we used Spearman Rank Correlation and Mann-Whitney U-tests.
Results

Periodicity
In plots against time (Fig. 1, Ozols's graph) , at first sight there seems to be no relationship between sunspot numbers and carrot psyllid occurrence. Both variables are clearly periodic, but they do not seem to be in phase. A plot of sunspot numbers against psyllid occurrence (Fig. 2) also does not support the influence of sunspot numbers on the occurrence of psyllids.
The Spearman Rank test (r s = −0.19, n = 33, n.s.) gave no evidence of any such correlation. A further method was to seek differences in the occurence Muška (2005) and Relative Sunspot Numbers ordered quantitatively. of T. apicalis in the lower half of the range of sunspot values against those in the greater half of the range, using a Mann-Whitney U test. This also (U = 116, n 1 = 17, n 2 = 16, n.s.) showed no evidence of any difference. The existence of an influence of sunspots on the occurence of psyllids was also sought in Muška's (2005) numbers of districts in Czech republic (Fig. 3) by the same methods. Again the Spearman Rank test (r s = 0.30, n = 32, n.s.) and the Mann-Whitney U test (U = 86, n 1 = n 2 = 16, n.s.) showed no evidence of any relationship. (1925) writes that in the open field only one generation was observed, whilst there were two in the laboratory. We did not observe a second generation neither in the field nor in the laboratory (Láska 1974) . Ozols (1962) thought that in the period 1926-1959 the increase of the carrot psyllid is reciprocal to the intensity of cycles of sun activity. Even with his own data, we cannot agree with this statement.
Discussion
Ozols
Trioza apicalis has only one generation per year. Because of this, each year it is influenced by its occurrence in the preceding year, so that years with strong attack and low attack are grouped and the pattern as a whole indicates some periodicity. This periodicity does not follow sun activity. There is no evidence of the reciprocal correlation between fluctuations of sunspot numbers and the occurence of T. apicalis claimed by Ozols (1962) . Muška's (2005) observations, which we also compared with sunspot numbers, are not reciprocally but if anything positively related, but this is not significant.
